overnight. Salmonella spp. colonies were counted by extracting manure samples (5 g) 145 at different times after larval inoculation (0, 2, 4, 6, and 8 days), collected, mixed with 146 45 ml of sterile physiological saline in a sterile 100 ml conical flask, and agitated for 147 15 min at 180 rpm. The sample was undisturbed for 5 min at RT, and the upper layer 148 was withdrawn for subsequent tests. Dilutions were prepared using normal saline. 149 Approximately 0.1 ml of each dilution was mixed with the appropriate selective 150 medium and then plated. Pathogen counts were determined using a selective enrichment 151 method on these plates, following the incubation of plates at 37 °C for 48 h. Salmonella 152 spp. colonies were black with a metallic luster, tan or gray, and the medium surrounding 153 the colonies may be black or brown; some strains formed gray-green colonies, and the 154 surrounding medium remained unchanged. The number of average Salmonella spp. of 155 the three plates was expressed as CFU/g (Standards Press of China, 2016).
156
Total RNA isolation and cDNA synthesis 157 The dissected gut samples were used for RNA isolation. Total RNA was extracted 158 from different developmental stages of BSF, including egg, first-fourth instars, and 159 adults after mating (13-15 days after eclosion) by using TRIzol extraction kit 160 (Invitrogen USA). In addition, total RNA was isolated from RNAi-Duox-TLR3 and 161 RNAi-egfp groups. The experiments were performed three times. RNA quality was 162 analyzed by NanoDrop 2000 spectrophotometry (ThermoFisher Scientific Inc., 163 Waltham, MA, USA) at 260 nm. 1 μg of total RNA was reversely transcribed into first-164 strand cDNA by using synthesis kit (Vazyme) . 9 165 Sequence analysis of full-length BsfDuox and BsfTLR3 166 The genome of BSF was sequenced and assembled. The genome size of BSF was 167 1.3 G, which is the largest among the Diptera that has been sequenced (data not 168 published). We searched the BsfDuox and BsfTLR3 genes in the BSF genome database 169 (the URL has not been publicly available) by using the Duox protein sequence and Microbial oral infection 178 Third-instar larvae (8 days old) were fed with an artificial diet containing 179 concentrated microbe solution (1×10 8 CFU/ml), 5% sucrose solution only served as the 180 control. 181 Bacteria used for oral infection were grown in lysogeny broth medium at 28 °C 182 and 180 rpm. Exponential microbial culture (OD 600 =1.0) was used for all the 183 experiments as previously described [22] and then centrifuged for 15 s (8,000 g) with 184 aseptic distilled water. The resulting bacterial counts in each sample were adjusted to 185 1×10 8 CFU/ml by aseptic distilled water. The larvae fed with a 5% sucrose diet only 
Measurement of total in vivo ROS

208
The intestines of individual third-instar larva were rapidly hand-dissected in PBS.
209
The dissected intestines were ground with PBS. The quantification of ROS was 210 completed according to the corresponding kit instructions provided by the Institute of 211 Nanjing Jiancheng Bioengineering. In brief, we weighed the tissue accurately, added 212 nine times volume of normal saline, centrifuged the sample at 5,000 g for 5 min, and 213 measured the supernatant. The absorbance values of each tube were measured under 214 405 nm by using UV756 (756 spectrophotometer, Shanghai Opal Instrument Co., Ltd.).
215
The protein concentration of each tube was determined by NanoDrop2000 The BsfDuox and BsfTLR3 sequence fragments were amplified by normal PCR 223 with premier 5.0 to design of specific primers conjugated with the T7 RNA polymerase 224 promoter. The primer pairs used in dsRNA synthesis are shown in Supplemental Table   225 1.1 μg PCR product was used as the template for dsRNA synthesis utilizing the T7 
Results
288
BSFL significantly inhibited pathogenic bacteria in the 289 conversion of pig manure 290 We investigated the inhibitory action of BSF in the natural environment. Under 291 normal pig manure conversion circumstances, BSFL significantly reduced S. aureus 292 and Salmonella spp. counts in pig manure from day 2 to day 8. The number of S. aureus 293 and Salmonella spp. was 5.47 and 6.71 log CFU/g on the 0 conversion day, respectively.
294
On the 8th day after conversion, the number of S. aureus and Salmonella spp. reduced 295 to 2.31 and 1 log CFU/g, respectively. BSFL exhibited the greatest success in reducing 296 S. aureus and Salmonella spp. counts in pig manure on days 2, 4, and 6; suppression 297 was also substantial on day 8 (Fig 1) .
298
Attenuation of bacteriostasis after Duox-TLR3 RNAi
299
After RNAi of Duox-TLR3 in BSFL, we simulated the experiment of pig manure 300 conversion by BSFL using the sterilized feed. First, 10 5 CFU/g Salmonella spp. and 10 6 301 CFU/g S. aureus, as well as 100 Duox-TLR3 RNAi-injected larvae, were added to the 302 sterilized feed. On days 0 and 8 of conversion, the S. aureus count was 6.43 and 6.73 303 log CFU/g, respectively, and the Salmonella spp. count was 5.66 and 5.74 log CFU/g, BsfTLR3 genes existed in BSF and were highly expressed in the larval stage.
321
BsfDuox and BsfTLR3 genes were induced upon infection 322 To investigate the role of BsfDuox and BsfTLR3 in the immune system response, 323 we detected BsfDuox and BsfTLR3 gene expression in a gut upon oral infection with 324 Salmonella spp. and S. Aureus induced a 4.05-times in BsfDuox gene expression with 325 a peak at 12 h POI ( Fig 3A) . Consistent with this, ROS level was increased at 4, 12, 326 and 24 h ( Fig 3B) 
Sequential difference between the intestinal Duox-ROS/Toll
334 signaling pathway after zoonotic pathogen challenge 335 We studied the temporal differentiation of the immune response of Duox-ROS 336 immunity and Toll signaling pathway by feeding the zoonotic pathogen S. aureus to 337 larvae. Infection of zoonotic pathogens could induce the immune response of the Duox- Fig 4A) . The effector gene Dif increased by six-fold after 12 h POI compared with the 342 control ( Fig 4B) . Thus, the immune response of the Duox-ROS system to zoonotic 343 pathogen challenge was earlier than that of the Toll pathway. Interestingly, the analysis of the overall bacterial density by qRT-PCR showed that 359 Duox-TLR3 RNAi larvae had more bacteria at 4-10 days compared with the control.
360
The bacteria load returned to the wild-type level at 12 days (Fig 5D) .
361
The AMP level of cecropin expression in Duox-TLR3 RNAi larvae decreased by 362 26.14-36 times compared with that in the control at 8 and 10 days ( Fig 6A) . The AMP 
